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S (54) Title: TRANSCRIPTIONAL ACTIVATOR 

^ (54) sswa>«**: KVSttlbB?- 

^ (57) Abstract: It is intended to provide a novel transcriptional activator GCX-1 which is specific to a reproductive organ and seem- 
ingly plays an important role in the hypothalamus-pituitary-gonad axis. A novel gene GCX-1 (SEQ ID NO:2) overexpressed in the 
ovarian is isolated from a rat ovarian granulocyte cDNA library. By examining an abnormality in this gene and its gene product 
t*^ (SEQ ID NO: 1) or an abnormality in the production thereof or developing a drug acting on its transcriptional activation region, it 
j£ is possible to clarify causes of diseases induced by abnormalities in reproductive organs (for example, infertility, polycystic ovary 
diseases, endometriosis, pubertas praecox and osteoporosis) and treat these diseases. 
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w m m 

at^©ll<S^Wi-«fc»fc#<©^a$ff*?*T/-C#fc (Endocr Rev 15 : 
725-751 (1994); Mol Cell Endocrinol 163: 61-66 (2000); 
Endocrinology 142: 2184-2193 (2001) ; Trends Endocrinol Metab 13: 
15 1 69-173 (2002); Biol Reprod 67: 900-910 (2002)) o 

J: VW^&nZ&K (DW&WMfc^F'&mfeVtc (Biochem Biophys Res 
Commun 230: 518-523 (1997); J Biol Chem 275: 22512-22519 (2000); 
Biol Reprod 64: 1315-1319 (2001); Biol Reprod 66: 1813-1819 
20 (2002); Sekiguchi T et. al., Transcriptional regulation of 
epiregulin gene in the rat ovary. Endocrinology in press. ) Q 

£r ft afC # b x GIOT-1 ( gonadotropin-inducible ovarian 
transcription factor-l) irifcfc Lfc (Mol Endocrinol 15: 1693-1705 

25 (2ooi))„ #^t\ mw&hfe giot-1 (D&m^mmm&mbfrte-t-ztcmz.^ 

Wmz&^T giot-i t*BS^Sr^H-SS«rlRl^t-««**fTV\ 
fi^MlbS^ 1 TIFl # (transcriptional intermediary factor 1/3^ Proc 
Natl Acad Sci USA 93: 1422-1426 (2001); Mol Cell Biol 18: 
5880-5887 (1998); Genes Dev 15: 3023-3038 (2001)) £^^P$SH^ 
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RIC (rat homologs of human I-mfa domain containing protein, J 
Biol Chem 275: 4848-4857 (2000)) & GIOT-1 tfa^fcm&TFirZ. t & 
fg'&Lfc (Mol Endocrinol 15: 1693-1705 (2001) ) 0 

^.mmm^^mm.i-^^t^btix^^^m^t vx Ad4BP/sF-i t 

5 DAX-1 tfSfcS (Endocr Rev 18: 361-377 (1997) ; Recent Prog Horm Res 
51: 241-260 (1996); Mol Endocrinol 10: 1261-1272 (1996) ) 0 
Ad4BP/SF-l ttu ^rn^KI^ii, stAR Xta giot-1 ^if^tf^^n^ 

W^&V^ Ad4BP/SF-l ^M^^#J?T^ DTV^o DAX-1 & Ad4BP/SF-l 

15 *mm&, &mmmtp\zmm>-i-z>u^m*x3bz> Ad4BP/sF-i ^ dax-i 

(Endocr Rev 18 : 361-377 (1997) ; Recent Prog Horm Res 51 : 241-260 
(1996); Mol Endocrinol 10: 1261-1272 (1996)) t 9 s 

mm$k&)x& v . m*Ti®-Tmft-£mmm*xm&tem*\*m^x^z> t 

20 

$£m&bte, ^MmmtZtei-f Zfemm^pfDWZZ (Mol Endocrinol 15: 
1693-1705 (2001)) ^ji^C*3V^T N =7 V Y <Z>#PHM5^» cDNA ^7 

y -^e>.HMG-box k^-y ^^^-t-s^H^se^r^- wkt%mm.<D? 

25 n — >-^#i|Lyho 3§9t^ktes ^tr^sHS^ GCX-l (agranulosa cell 
HMG-box protein-1, IB3W§-2) &l£gtU GCX-l ^it^^Sr^^L^ 

Gcx-i o^t^, mz$mfc#>vz,®m%Mw-fZ)tz.fr\^ ^<DM.m?<Dmm& 

$¥#f L7e 0 GCX-l O^^-^COV^HgtU GCX-l {±£38 £H5 
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rir&JLfctiU GCX-l m&iWfc\H\z.m&LX^ZZLi:&njmi>1t 0 

w#e>»GAL4 ^s*it5^^ttt^iv^, Gcx-i &mfe¥fe^&m 

IP*>> *3SWf4x &>T<D (a) Xte (b) ^fefifeSte^gttftlH^-efcSo 
5 (a) fa^IJ##l^T^y^iB^fe^5^^^« 

(b) r^y^sB^i (a) \z:&^xim\s<tmm<DT%swt&&&:s rnrnmi^ 
< tettfln * titer 5 y tt£?oa> <9 s te^tef btl&W-rs * % 

10 

^<%z.bfc& 9> gcx-i <P0£S?ir&*n5r i:^#5 0 
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#389§te s WT<0 (a) Xit (b) ^6>^5lE^|S®ttftH^ (GCX-l) 

(a) MB^J##2^>l&£iB^e>^SDNA 

( b ) n?v## ior^ »BB#ra> e> & « * >v** ®, xmr ^ / mmmK%> 

15 S#^6ik^b^V A DNA «T^(*U GCX-l O^IB^JfcMSttfSfc 

20 

SlBtt, GCX-l ©«£ST5./BfflB?!l SttSH-o Ti»tt«l^±© 

^^{f-^ (NLS) g&ffctr^U $Ml*W.j£±<D HMG-box *f ft*"*" . 
^2ifl 7?/h fc&fr 5 Gcx-l (^itfe^^^Sr^-^o 

25 ^ 3 mtz, 7 y \>nM&<D Gcx-i <d in situ m^t^-to &mi*wmwwL 
^ &m i-zmuw&Tf; u g m. r> w& o . 2mm §r^-r 0 
rtatt gcx-i m&<omi£&7fi-fo 
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mm(pmm<Dmm 

5 3ic3SM#6>f±^ ipmf vnmisX&misX^zmtm&fr gcx-i sr^yh© 

^Pm0^«O cDNA M^7U^b¥i Lfc (£%0J 1 ) o GCX-l JtfeTf*. 

£Efc J: < ARC $ tbT V n 5 dna |&£**--:7 <£>— UX V) > bm%m-£ X± 

X<DW&£M0fcfc< / &fa\^X\^Z> HMG-box ^^7%St£ : m& : fc=i^ FlsX^ 

io HMG-box nm&frbm^&xmm&mz&<fr(f;\^x^z> dna as^e^- 

*7(D—iXM (Trends Genet 10: 94-100 (1994); Trends Biochem Sci 
26: 163-174 (2001) ) (D HMG-box S&m&fe, &M<D4eM^&)%IM. 

fflx.it rRNA^^pl^H^i LT<Z>UBF (Science 241: 1192-1197 (1988); 
Nature 344: 830-836 (1990)) > &&:fefc!&M<Om 6 t LT© SRY (Nature 
15 346: 240-244 (1990); Nature 346: 245-250 (1990)k T j^S^tSfifiiS 
H-fi: \JX(T> TCF (Nature 374: 70-74 (1995)) £: TOX (Nature Imnmol 
3: 272-280 (2002)) ft £©!S?fc#&!«:S[ £ £ ^ ^X\^ 0 M 

fc„ $>z>n<o HMG-box ^*s&#ME91MSMt& UT^«^<, «ei&rt©«# 

LTatBLTV^^tfS^^&ftfc (Science 1999 285: 
20 248-251 (1999); J Exp Med 1 92: 565-570 (2000); Nature 418: 

191-195 (2002) ) 0 1m7tX, HMG-box mUi£&(D XT * 4 K^Vl^e i/g^ffc £ 
Kf&U ^Ml&S^i: bT^-T5^i:^^$tb-C^fc (Mol Cell Biol 
18: 4471-4487 (1998); Steroids 64: 576-586 (1999)) Q ^(Dtltib^ 

HMG-box &&n.^-ft&w&<o&mmwm\z3k< ra-^urv^ tmtbti 

25 5„ 

HMG-box 7SrWi-S«6W:^ DNA UrM^UcJ: !> ^c**>kl2Wc^rt 

e>tLS„SRY XfcfcTCF © <fc 5& l%t(Dm&& J £fab<D^&)Mfc^ L ±:<DWfe<D DNA 
K3niS:ffl«i-5o HMGBls VBF ft iffDfaiDmfcffimirZm&fe, $F<$m&}DNAlfe 

Grlfe&fM-o Wi%<Dm&feiffi?> HMG-box ? <DZf.*^1rZ>l)K &&<Dm 
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©te2fl§Xte^*U^i:(£> HMG-box :7£r^LTV^ (Mol Endocrinol 

10: 1261-1272 (1996); Trends Genet 10: 94-100 (1994))„ 

GCX-1 ~?<D HMG-box HMG-box ^^f"~~7 b 

d^frfclftV^S mMMD. GCX-1 (D HMG-box F*3©T ^ / m®&ll*. 
5 <4~?<r> HMG-box 3E£ (Trends Genet 10: 94- 100 (1994) ; Trends Biochem 
Sci 26: 163-174 (2001)) (OWM kte^&ttttRM&tt LT*5 *) % ##| 

W^^^©«&i:«:M&^fcSH0H4^*v\ Jta-wSfefc:. gcx-i nmgL94-?<n 
HMG-box S6t-M-f*Si:#^fe^6o 
gcx-i oate^SmWu W*. TS#\ ^T«ttC|«j£3;K,TV^££ 

io gcx-i nm^.r^-Tmi^-^mmmx^m ltv^ £#*.e>*b5 cutt 

#tj2)o |RHWc(B9H-T'"C*>« Ad4BP/sF-i i: dax-1 te^n-Y Kjg££rt# 
^ffi&©K3§Wfc&^T*&»9 > gcx-i irSMUfcit'fe^m^^ — ^tr^-r 
(Endocr Rev 18: 361-377 (1997); Recent Prog Horm Res 51 : 241-260 
(1996); Mol Endocrinol 10: 1261-1272 (1996) )„ L#>U ^tlh<D& 
15 GCX-1 ^<»^bTV^V>BIWJ|ftTf^»ab-C*3 0. featta**"?© 

^mUTV>5^H^«:^^ , T?lJ:^ibHTV^V\ — P450 7ov^-f 
(Endocr Rev 15: 342-355 (1994)) t lMl7/3-t Kn^^fD'f KJtt 
TK^^^^r^— Kfbi-^Jt'feT' (Mol Cell Endocrinol 171: 71-76 (2001); 
Endocr Rev 18: 281-305 (1997)) fe£MM3$ ( P\Z.<D?f.$m>\^X\,^Z> Z. k& 

20 %n tb XiT^ZtiK ;:ft&frF^^tt38SLTV^fcv\, -^fritfc^ gcx-i 

in situj»^flRSt2:«fc5 gcx-i ©ate^sari^^n-f ^m^m^tm 

*«»I3)o ^LT, gcx-i ©at^HS^ffio^^^W ra£*aflrr?*>Sffl'PWR 
25 XteI«-CteJI k;ftfta>o i: l ^5 /5f JLte. gcx-i *s^n>f \*i*vv*:XD£& 

£®*ah/tV5 0 Pfe^BSa^^V^^Khntf^J; 9 GCX-l ©^S»as 
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GCX-1 I/'J'V J isyW&T^k*) , GCX-l itfe^^^f^P^ 

J: «9 s nls Gcx-i o^rt^M^^-e$>§ r i: asej! 

5 tt^tz. (Mim*%mirz> 0 ) 0 imzlx^ gal4 ^^e^^^-rs^^v 

j; 9 . gcx-i m&jjtm^mmm^xhz r ^ e>*^ * 
ofc 0 rtLbco^-^^ gcx- 1 itmmm^vm^mmm^t vxtem-rz 

wi**«LTV^. GCX-1 <D?£t£>fb K;* -f V«rN5fci8a>& 25-63 

oSP^-CJfeSJitSr^Ufe. GCX-l tt^-feP^ ^nyy, 9S^aH6#»» 

>f ft* LXXLL £ 5 ^ftM^^^^^tt-fb^^— 7 (Genes Dev 12: 
3357-3368 (1998); Cell 108: 465-474 (2002); Endocrinology 143: 
2461-2465 (2002)) &tWLTV^V\55 n ^<DgPfti«ft7 ^ ^^1^11 
T'JLo lxxll »>ia?iJ&WLTV^o lxxll ^te^O^xn^ KtfvWE- 

5 0 b*»U 36BB#6>f* gcx-i Sft^hV-l'^iriS^OlSE^iOlBS^^H^ 

Jfem^&x 3S9I#e>tt* ^ftigtSfeSr^-f-fcfcfctt gcx-i ?£44>fb ^<z><£ 
#»3t^5|•x•* ) s^calv^*v^^:3fg|&bfc. gcx-i ^4^b >f ^©ZUfcfcttH 
20 ^filig^Bi-r5lt#«lS^^if^v^ _hiB<D/3JfJLte gcx-i ffittflsK^>T^W: 
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5 

*1\ ? * hmm&mm%:i%mvfz. 0 wistar ?y t> (21 Bt» «: 

^fflbfCo 0.1ml ^C^^vl^^vW^.* bn— (Sigma Chemical 

Co., St. Louis, MO) 2mg ^flX-s 1 0 1 0% 4 0 TOff^S ^ £ J: «9 0P 

tWSr&gLfc £Pll&igJffiU 26 ^-^thSrffiV^PJ^^$iJ-f-6 r tteJ; 

in 5oo g x5 o^^ii^fc«t y> u v v ;<^/u—%*&\z£.y) ±& 

1 5 film L-fc^U— h -h^^L^^K t 0 . 1%BSA teWiM bfc Ham F-12 : Dulbecco 
<D&JE Eaglet (1:1, V:V) ^KAtl, mmtf* 5% fcs»K 95%£r^t?« 

CLONTECH Laboratories, Inc. (Palo Alto, CA) fi> £>|^A Lfc^ h £r 

#« 2 Sib-^^xACDTcfe^^^— T&S pGBKT7 ^^^-^^rt^ 
GAL 4 DBD gfrg-g££r3g3H"5o M^ZfvX* pGBKT7-GIOT-l ? 

—te&fflstifcVfrJyfe (Mol Endocrinol 15: 1693-1705 (2001)) t) 
#^Ufc 0 TE/LiOAc LfciS^^ffijfcl&?fe (Biotechniques 24: 

25 596-600 (1998) &M) ^WCs ^ (DffiW?? * 5 KJC ± V AH109 »Sr^ 

*5 KcDM7^^7])-^> gEfft (Biol Reprod 64: 1315-1319 (2001) 

ictot, fmbfc 0 pgbkt7-giot-i ^w-rs^^7^y7y-^<i; 
^sc^mu m 7xio 6 m<omj\<owm^^w^:m^ ^x*<£x<o? 
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n — 3— 7 m<D HIS3 + /ADE2 + /MELl + |^tt^n— ^4r#fc 0 

Big Dye ^~FS 1M 2 }V®S?\\\&rV V t 3100 Genetic Analyzer 

(Applied Biosystems Japan) Sr/BVvf*^ KSB^W^rfrVX 
"CGenBank DNAT- ^fflV^TIlMS^SrfT? - kit- <fc *)3lX<OV n 

U^Tf- FBa^Jft^E^P^Mfi^^^- Hb-t" 5 itfc^ (Mol Endocrinol 15: 
1693-1705 (2001)) tii5V>ig£tt£;gr#U fife© 3 n — ^tefr£|(£>§&2r 
Kftrf-6r i^fijgif ufcc w0 3S|fi<Z)SfSl^o— pACT2-GCX-l i: 
^ttttk^HMG-box^-^W-^S 1219-bp^tf^ P 7^5: KSr«Ufc„ 
10 3€{£fi?#f £rfr 5 fc^^ % 758-bp EcoRI/BamHI $r>H" (nt-160/597) «: 
pBluescript II SK ( + ) s<<?& — (stratagene, La Jolla, CA) <D 
EcdRi/Bami mfc^y-7?ti— K£r pbs-gcx-1 

#C^ N X-yr —V CDNA Zfy V — <Dtfm t GCX-l cDNA <D 2 U «- 

15 c=->"^§rfTo7ho TRIzol 1&|£ (invi^rogen, Groningen, Netherlands) 
trfflV^ fc^^FSH (National Hormone and Pituitary Distribution 
Program, Bethesda, MD) 30ng/ml 3r 3 ^FW^ttbTs »ygl$M>>b:£RNA 
%f^^b^io oligotex dT-30 super (Roche Molecular Biochemicals, 
Indianapolis, IN) Sr/BVT poly (A) + -RNA £ri£fltLfc 0 oligo-dT ^r^7 
20 '{v-iU cDNA'^^v'^'T-Ai: superscript II (invitrogen) ^ffiV^T 
15Mg Opoly(A) + -RNA cDNA Sr-o^bfc ScoRI/AfotI TP^Z — 

cDNA &d^£^M«£ T4 y * ^ K<*H— =fc «9 jWfb bfc 
•^T<£> cDNA tr^ZAP Express 7 (Stratagene) ^^Tn 

Gigapack III gold (stratagene) ^rffiV^Tin vi tro "T?£l}Srf~5 i <£ 
25 cDNA7^^9U— Srf^Kb/t. -?T©cDNA7-r^7y— 1 X 10 7 1@<£>3&£ 

Gcx-i 7^ zfy V —&BcaBest dna 

MH^r y h 7*4 # AO*.) \ZL$i*) WHS flit pBS-GTX-l <D 758-bp a 

- 32 P dCTP ffiOft ScoRI/BamHI mft&m^XX? -i^bfc 60,000® 
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<D cDNA ? n — 11 m<DWs&<D? n — ^^r^gtbfCo 

Kfb-f-s^^ cdna ^ u—is?twmi-z>t'$>\^ mm?*— 

^%~7u—~7t LT/flVSvL^^-^cDNA y^-fy V — &nT$x# p — =. 

473 ior ^ j m^ms*^— Hb-rsit^ 1 ©^^ cdna ^ ^ 

Hit^tJ: 5 ^©geftia^ 1 ^ i 10© HMG-box (IB 

m£*l<DT%SW&&\<D 205-212 (SO &WLTV^ 0 ^©fcfe^ *M#6> 
f*-?:^tSr GCX-l (granulosa cell HMG-box protein-l) £:P?.£ 0 -£©3i& 
fit HMG-box ON 5|aSgJC 1 <@©NLS (nuclear localization signal) W$r£ 
10 (g&mf§rl<DT^Sm&&l(D 180-199 fit) 4: "fc 0 >lK^r*Mfc (IB 

?u#^ i ©75 / wmm<D 124-164 (so>^v >iite*r*Mfc (ia^i## 1 ©r 

5/^Sa^J© 348-431 (SO. Vi?>H6&*rtm (B3W*l©r5y«8EW© 
180-199 ft) *»6>J*« 3 ffl©K^ Vfc^LTV^o r^&offiHM^ 
^fat&B^fcl^l$fc'b©^fc5o 

15 

Gcx-i ©m###SrP^5fc«>^ 21 B*fr©9 y h©£-3S©m$feK:ov^ 
rt-pcr Srfrv\ If^O y f^^rfToTto 

21 0^©«7 V \> & PMSG (ftSflHgtfc3g*&) 30IU Xte hCG (3&J«£? 

20 m 5oiu -c«^u pm^iB^b/c^^^bfco *«7s/b©^s» 
m mmm. m mmu **> m mf^ am ^srxiwm) 

hfcfSMMy-y h<Dm%fah. TRizoi^;^^rfflv^T^:RNA$rttj±JUfc 0 y — if 
jr hfl?#f©fca?>fc % 10/xg ©^rma *r l%^t£T;*fn — ^<^/k±T?^^c 
tfr^cfc^StU^n^J^Biodyne, ICN Biomedicals, Inc., Glen Cove, 
25 ny) »U uv RS&NziJ; 5^JSHr#***i. ft&itU^irSt^^fT^fci?)^. 
ExpressHyb ^4^—' f Sa Isffl. (CLONTECH) &M^fco gE^ffr&Lfc 
pBS-GCX-1 © 758-bp $CtftHMfc ScoRI/BamHI WrftJLfey y h USF-2 (JLM 
j»H^) ©1.4-kbp a- 32 P dCTP^BaniHI Sf^P- ^£ LT^B L 
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oTH^bfeo zfvyh& fujix wmm (w±«^/wo m 

^I^fujix bas-2000 m&9K^W&f&^Xi&m\*1Za RT-PCR &fT 5 
SAtg^RNASr^^U ®&^$?£>— £B (1/100) StpcrSIS^ 

ffl LfCo L-T 5' -CCCAATGAGCCACAGAAGCCA- 3 ' (5' -Zf*7 4 "? 

5 — : nt 589/609, 3 ) £ 5' -GGAAAGCCTGCAGGTCGGAG-3' (3' -^7 

>f : nt 936/955, iB?lJ#^4 ) &/BV\/h 0 tt, FastStart Taq 

DNA Polymerase (Roche) £r/BV^ 20 94°CT?^4, 30 SS'C'CT^ 
-/l"U 45 50?^ 72°C-C*#Mi-^m^ 30 Hl^To/to 1 . 5%T;#n -;*^/K±:T* 
PCRjg^lOjil ^m^»U ^V^^b^^^A (EtBr) ^^.fc^nim 
10 fbbfco ^:^^:^2g|^-t- 0 

GCX-1 itfe^tf^?!^ Sl^rFSB (hypothalamus K TUffc (pituitary) „ 
m% (testis) . (uterus) RUWIfe (ovary) fc <Dm££tLft1BMk l t t 

K&^xfemZtitCo gcx-i ©«mtt*P)fc I f 1 "C* 1 t>i*a>ofcas % iiJWfli 
(adrenal) £J$R (^—* B^LTV^^) *T*«:^mtf 5 JLb;ftft^ofCo £ 
15 ©rt «: % gcx-i f*mj^T§P-TS#:-^5aJitlft±-t?^ffl C 4: £:& < * 

in situ gfc^&fc <fc 5 IPia*Wo#U:P0fT?o gcx-i ©S^fcov^W^fc. 

20 T^ 1 ?-1:>X-7X3—'7tfm(Dttlb\^ EcoRI te± «9iG^fk:$^fcpBS-GCX-l 
£ in vitro "C T3 RNA ^ U ^ 7 — £ (Roche) £ a - 35 S CTP <fc X> bfc 0 
T7RNA #9 * 7— (Roche) £ a- 35 S CTP Sr^V^XBamHI #8?pBS-GCX-l 
^b-fe^^n— -f&m&lrito fetes 7 y h$m&mmiztebb&&, Yy^iT 
^^^-t?^bfc 0 12~14/im(Z)ff$©§]^$r^ f-CfEKUin situ 

25 Hfc-a^fc&KlAPS £ = — h K^7^_t^ffibfc„ i^pf^,^^ 

p -r ^ k Us T-fe^/Wb bfc e 35 s gift crna ^n-^ i: oSfe^fi 

eo'C-e 6 B#niifTV\ WKZWix bV *?ife#-u ntb3 ?L<fb#j 

(Eastman Kodak Co., Rochester, NY) &f3\^X$r—Y s 7 : i?3r#7~7ffl8r 
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3 BfcjaH-o Ate 8 BB, B&21 Bifr, Cf*^ (35WISI8J) 

©7y f©0Plf:£MWU GCX-1 © 35 S ^|T^^fe^0 cRNA ^gfe 

3 si © b KTjk-r «t 5 *^ ^surras** £ /j^suajKS:Pi©wiia^*3v t ^-©o 

GCX-1 WS^^tt, »^©^BttGCX-l gfiiftBlfc, 
NH 2 -SLLHLGDHEAGYHSLC-C0 2 H KSB^I (@E#I#-S§- 1 ©T ^ / S&ffiBI© 

39-54 4fc) &JBV\ IgGfifSWCJ:?) GCX-1 #m^J^^^y ^n-^/Hjfcjfiljf 
-MEKLfc, 0ffliMS£r*^i& 5ml 5X 10 6 £5TO &r^tf 60mm v'-V— W 
tpXMtiVl'^lkflFTX' 24 ttlltmtU flU&Sr** V— >*-fc/flVvC*«>, ft 
^«f&&3£ (PBS) 10ml T»as^U*io #bftfd»£ 1ml © PBS ^MU 
^y^^K/v^Wft^u 4 < CT"X?i500Xg, io^re©3S'btc«k»5 x SJgflsL 
fc 0 (Nucleic Acid Res 17: 6419 (1989)) l^oT, MyH$BJfe<£> 

«BliattW«iSr'f^Kbfco 600 mi £>?^«W?K a (iobm hepes, 

pH7 . 9 ; lOmM KC1 ; ImM EDTA ; 0 . 5mM EGTA ; ImM DTT ; ~Bl X$ 0 . 5mM PMSF) 

q>xm*\z bxmtz zk\z&r> mmn Lfc 0 iajjasr 15 #raak©_L-eii& 

3fi&it\ ^t(D^ Nonidet P-40 10%^ 37.5/il ^H^-> 10 #H13&< if#b 
fc 0 #b^fd/iN^v ? ^-h§r4 0 CTT*5 #|W, 17000 XgTSfrfrbfc. Jh^^ 
e^*f©fcfe©^®^iiii: l/TJHv\ mm^yo* 40^1 ©2WftHHIfiRc (20mM 

HEPES, pH7 . 9 ; 0 . 4M NaCl ; ImM EDTA ; ImM EGTA ; ImM DTT ; RTF ImM PMSF) 
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TT? 15 17000Xg TfjfrfrU #&ftfc-hJ*&»#Wfc UTSS^^ffl 
bfco gfp-gcx-1 SteS&SrS&^LWS HepG2 M^&flUKb^tttttiMIl^ 
ii:ynb3-;«oTfiUc 0 m&'gtmbttWo (# lOOjxg) StjItg^ 
5 #T-C 1 0%T ^ P AsT % K W-_tT* sds-page <fc <9 m^»?rfTo fc 0 S £ 
Immobilon-P ^.foW-^ (Millipore Co., Bedford, MA) © 
^m^i&J- «fc X) & ^Ts 5: /l^ (PBS-T [0.0001%© Tween-2 0 & 

ffi'fXOlgGttftlGCX-l tltfr (0.019/zg/ml) £>f i^a.^— hi" 5 ~ £ fc± 5 

io ydp-^^Srff ofco pbs-t $rffiv>T*fei#- L n ecl-pius *c-yh 

(Amercham Biosciences Co., Piscataway, Nj) SrffiV^*C> ^5a7cCOS 
7j*#fcfi£o X$mm&\k<D Gcx-i S e Sr&fcti bfco 
*oi*^4 0i:*t„ mtu Ate gcx-i ftm&)$cihLm<DM%f&7*'i-o 

pEGFP-ClEl-^A (lane l) Xfe pEGFP-GCX-1 (-61-473) (lane 2) 

15 HepG2#WJte©^ffi*^GCX-l JliL» (lgG»K«rfro7^) ^£3^**— 
$/ MWffcflrLifco l gfp-gcx-1 »k^seiJ:»i-S4*MW^^ Kfl* 

ffiSr^-f-o (lane l) b& (lane 2) ttffilfe&ffaK 

U mV&lfllM&m^X&^X*— is-fxiy hflHFfSrfrofco 1 GCX-1 
20 ft'^Ka^SJi/rv^o 

l4iOA{^fj: 5 y ^ n— ^-/l^ltflKttSMlWHl GFP-GCX-1 (lane 

2) sr^iiLfc 0 ft&fcj&&(D gcx-i n9yh<Dmm.mmjfo<Dm&m i P (S&4 

SOB. lane 2) XCDfrfefttStlZtK iSTOa&Wf (fg4HI©B, lane l) 

25 

GCX-1 ra#rrtS6*T»*> 9 x ^B^fcUftSittfc*^ ^© 1 «T*fc5 HMG-box 
&WLTV^ GCX-1 ©fe^f&tt^OV ^TH-<7C 0 

gcx-i ge^SWat^^^W^Sri:*^. gcx-i <D4S9|g%«lrS 



WO 2004/067741 



PCT/JP2003/009165 



14 

V^fc 0 pRL-CMV lng h 5XGAL4-Elb/Luc i£9 /Vj\s%/~7 ^ ? —Hl/tf—p 

KX«pGL3-S^1^5^— Z—^fy * ^ K lOOng £r HepG2 ^BflSfcl^Bt^A 
b/Co ^5El^iBKlibfc*0 pSG-GCX-1 (-61-473) 3rl^lil^»l*3^A L 

5 fc a &i*Mtpizm&<n dna Sr^-ipJ; 5 gal4 dbd <D2*%$mfrZ> pSG424 £r 

^^*i5 0t^t o GAL 4 DBD-GCX-1 m^^^m^^—^ — ^ 
i/7 <&m&k*L% < Mffii £ii:fc 0 GCX-l 7°7^5 Ko. lng £r»H-3 t , 
$J 25 ifE^feOfl^&lS:: U lng (0^=7^ % TO^ 100 

10 ifig&iSr L/c GAL4 ^ia^JS^^^U^V^^-^-^7^^ K£5X 

GAL4-Elb/Luc (DftfrVfcm^Zk. GCX-1 ^7^5 KC^fAt.toT'b 

ftWteJLbn&a>ofc 0 ztibvmmn Gcx-i te^^^^^t^ms^- 

15 ^1M6 

^CV^T? GCX-1 (^tBS^tt'flj Kp* y^OVT^fco GAL4 DBD-GCX-1^* 
^MSrWi-§^@^^7^ 5 KlWl^fll, pRL-CMV lng. 5X 
GAL4-Elb/Luc UsK— * K lOOng RXF pSG-GCX-1 ^tt^-ffi^Mfr 
lng & HepG2 $BJI&fcl??!E|#ALfCo ^(Dffi^fS 6 ElKl^"^ 
20 6 @}^fJ: 5 {-x N 5ftHg^£> 25-63 i©7 ^ 7 ^Ml^fitt GCX-1 
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m ^ (d mm 

1. J£TF<£> (a) Xte (b) frbffo&ftMfe&ikft*. 

5 (b) rssmsm (a) ^*5v^i^b<«m^r$y^^^ 

10 mb-jutTis*^-* h G 

15 «ri«jfci-sas&l©;** yn-=ym 

6. £*T<Z> (a) Xte (b) d^^S^^^bS^^it^o 
( a ) E2BJ## 2 <©^Sia^J/6^ fe^SDNA 

(b) ia^i#^i<??T5y^ga^j^b^5^^^^ xf^r^y^jtfc 

25 
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M 1 HI 



1 MSDGNPELLSTSQTYNSQGESNEDYEIPPITPPNLPEPSLLHLGDHEAGY 50 
51 HSLCHGLAPNGLLPAYSYQAMDLPAIMVSNMLAQDGHLLSGQLPTIQEMV 100 
101 HSEYAAYDSGRPGPLLGRPAMLASHMSALSQSQLISQMGLRSGIAHSSPS 150 
151 PPGSKSATPSPSSSTOEEESDAHFKISG EKRPSTDPGKKAKNPKKKKK KD 200 
201 PNEPQKPVSAYALFFRDTQAAIKGQNPSATFGDVSKIVASMWDSLGEEQK 250 
251 QAYKRKTEAAKKEYLKALAAYRAS LVS KS P PDQGEAKNAQANPPAKMLP P 300 
301 KQPMYAMPGLASPLTPSDLQAFRSAASPASLARTLGSKALLPGLSTSPPP 350 
351 PS FPLS PSLHQQLPLPPHAQGTLLS PPLSMS PAPQP PVLPAPMALQVQLA 400 
401 MSPSPPGPQDFPHISDFPSGSGSRSPGPSNPSSSGDWDGSYPSGERGLGT 450 
451 CRLCRSSPPPTTSPKNLQEPSAR 473 



sg 2 m 



GCX-1 




BEST AVAILABLE COPY 




BEST AVAILABLE COPY 
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06 m 




pSG-GCX-1 deletion mutants 



BEST AVAILABLE COPY 
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SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 

<i2o> m&sm&ff- 

<130> FS03-324PCT 
<160> 4 

<170> Patentln version 3. 1 
<210> 1 
<211> 473 
<212> PRT 

<213> Rattus norvegicus 
<400> 1 

Met Ser Asp Gly Asn Pro Glu Leu Leu Ser Thr Ser Gin Thr Tyr Asn 

15 10 15 

Ser Gin Gly Glu Ser Asn Glu Asp Tyr Glu He Pro Pro He Thr Pro 

20 25 30 

Pro Asn Leu Pro Glu Pro Ser Leu Leu His Leu Gly Asp His Glu Ala 

35 40 45 

Gly Tyr His Ser Leu Cys His Gly Leu Ala Pro Asn Gly Leu Leu Pro 

50 55 60 

Ala Tyr Ser Tyr Gin Ala Met Asp Leu Pro Ala He Met Val Ser Asn 
65 70 75 80 

Met Leu Ala Gin Asp Gly His Leu Leu Ser Gly Gin Leu Pro Thr He 

85 90 95 

Gin Glu Met Val His Ser Glu Val Ala Ala Tyr Asp Ser Gly Arg Pro 

100 105 110 

Gly Pro Leu Leu Gly Arg Pro Ala Met Leu Ala Ser His Met Ser Ala 

115 120 125 

Leu Ser Gin Ser Gin Leu He Ser Gin Met Gly Leu Arg Ser Gly He 
130 135 140 
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Ala His Ser Ser Pro Ser Pro Pro Gly Ser Lys Ser Ala Thr Pro Ser 
145 150 155 160 

Pro Ser Ser Ser Thr Gin Glu Glu Glu Ser Asp Ala His Phe Lys He 

165 170 175 

Ser Gly Glu Lys Arg Pro Ser Thr Asp Pro Gly Lys Lys Ala Lys Asn 

180 185 190 

Pro Lys Lys Lys Lys Lys Lys Asp Pro Asn Glu Pro Gin Lys Pro Val 

195 200 205 

Ser Ala Tyr Ala Leu Phe Phe Arg Asp Thr Gin Ala Ala He Lys Gly 

210 215 220 

Gin Asn Pro Ser Ala Thr Phe Gly Asp Val Ser Lys He Val Ala Ser 
225 230 235 240 

Met Trp Asp Ser Leu Gly Glu Glu Gin Lys Gin Ala Tyr Lys Arg Lys 

245 250 255 

Thr Glu Ala Ala Lys Lys Glu Tyr Leu Lys Ala Leu Ala Ala Tyr Arg 

260 265 270 

Ala Ser Leu Val Ser Lys Ser Pro Pro Asp Gin Gly Glu Ala Lys Asn 

275 280 285 

Ala Gin Ala Asn Pro Pro Ala Lys Met Leu Pro Pro Lys Gin Pro Met 

290 295 300 

Tyr Ala Met Pro Gly Leu Ala Ser Phe Leu Thr Pro Ser Asp Leu Gin 
305 310 315 320 

Ala Phe Arg Ser Ala Ala Ser Pro Ala Ser Leu Ala Arg Thr Leu Gly 

325 330 335 

Ser Lys Ala Leu Leu Pro Gly Leu Ser Thr Ser Pro Pro Pro Pro Ser 

340 345 350 

Phe Pro Leu Ser Pro Set Leu His Gin Gin Leu Pro Leu Pro Pro His 

355 360 365 

Ala Gin Gly Thr Leu Leu Ser Pro Pro Leu Ser Met Ser Pro Ala Pro 
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370 375 380 

Gin Pro Pro Val Leu Pro Ala Pro Met Ala Leu Gin Val Gin Leu Ala 
385 390 395 400 

Met Ser Pro Ser Pro Pro Gly Pro Gin Asp Phe Pro His He Ser Asp 

405 410 415 

Phe Pro Ser Gly Ser Gly Ser Arg Ser Pro Gly Pro Ser Asn Pro Ser 

420 425 430 

Ser Ser Gly Asp Trp Asp Gly Ser Tyr Pro Ser Gly Glu Arg Gly Leu 

435 440 445 

Gly Thr Cys Arg Leu Cys Arg Ser Ser Pro Pro Pro Thr Thr Ser Pro 

450 455 460 

Lys Asn Leu Gin Glu Pro Ser Ala Arg 
465 470 
<210> 2 
<211> 1419 
<212> DNA 

<213> Rattus norvegicus 
<400> 2 

atgagtgacg gaaatccaga gctcctgtca accagccaga cctataacag ccagggcgag 60 
agcaacgaag actatgagat ccctcctata acacctccca atctccctga gccatccctc 120 
ctgcacctgg gggaccacga agccggttac cactcactgt gtcacggcct tgcgcccaac 180 
ggtctgctcc ccgcctactc gtaccaggca atggatctcc cggccatcat ggtgtccaac 240 
atgctggccc aggatggcca cctgctgtca ggacagctgc ccacgatcca ggaaatggtc 300 
cactcggagg tagctgccta tgactcaggc cggccagggc ccctgctggg ccgccctgcg 360 
atgctggcca gccacatgag tgccctcagt caatcccagc tcatctccca gatgggcctc 420 
cggagtggca ttgcccacag ctccccatca cccccaggga gcaagtcagc aaccccgtct 480 
ccatccagct ccacccagga ggaggagtca gatgcccatt tcaagatttc aggagagaag 540 
agaccctcaa cagacccagg caaaaaggcc aaaaatccaa agaagaagaa gaagaaggat 600 
cccaatgagc cacagaagcc agtgtcggcc tacgctctct tcttcagaga cactcaggct 660 
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gccatcaagg ggcagaaccc cagtgccacc tttggggatg tttccaaaat tgtggcctcc 720 
atgtgggaca gcctgggaga agagcagaaa caggcgtata agaggaagac cgaagctgcc 780 
aagaaggagt acctgaaagc cttggcggcc tacagagcta gcctcgtgtc caagagcccc 840 
ccggaccaag gcgaggccaa gaacgctcag gcaaacccac cagccaaaat gcttccaccc 900 
aagcagccca tgtacgccat gcccggcctg gcttccttcc tgacgccctc cgacctgcag 960 
gctttccgca gcgcagcctc tcctgccagc ctcgccagaa cgctgggctc caaggccctg 1020 
ctgccaggcc tcagcacctc cccaccacca ccctccttcc ctctcagccc ctccttgcac 1080 
cagcagctgc cactgccacc ccacgcgcag ggtaccctcc tcagcccgcc tctcagcatg 1140 
tccccagccc cgcagcctcc tgtcctgcct gcccccatgg cactccaggt gcagctggcg 1200 
atgagcccct cgcctccagg gccacaggac tttccacaca tctctgactt ccccagtggc 1260 
tctggctccc gctcacctgg cccatccaac ccttccagca gcggggactg ggatgggagt 1320 
taccccagtg gggagcgcgg cctcggcacc tgcagactct gcagaagcag cccaccgccc 1380 
accaccagcc caaagaacct gcaggaacct tctgcccgc 1419 
<210> 3 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<400> 3 

cccaatgagc cacagaagcc a 21 
<210> 4 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 4 

ggaaagcctg caggtcggag 20 



